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[IpencraBneni meTonu opraHizaiii Ta OCHOBHI BHUMOTH JO iHTepdelcy KopucTyBaya, sKi
JO3BOJIAIOTH C(HOPMYITIOBATH 1 OMUCATH CTPYKTYPY POrPpaMHOTO 3a0e3meueHHs JIsl MOICTIOBAHHS
Ta Bi3yaiizallii CKIaJHUX CUCTEM 1 MPOILECiB, K MOTYKHOTO anapaTy AJs BUBYCHHS PI3HHUX SIBUIII 1
po0JieM. 3arporoHOBAHO MiAXiJ 10 po3pOOKH iHTEepdeiicy Ha OCHOBI OHTOJIOTIH.

Knrouosi crnosa: Inmepgheiic, onmonoeii, inOykmuere Mo0oeno8ants, 000amKu.

This paper presents methods of organization and basic requirements for the user interface enable the
software design phase to articulate and describe the software tools structure for modeling and
visualization complex systems and processes as a powerful apparatus for studying various
phenomena and problems. Propose approach to the interface development based on ontologies.
Keywords: Interface, ontologies, inductive modeling, application.

[TpencraBiaeHbl METOIbI OPraHU3ALMU U OCHOBHBIE TPEOOBaHMS K [10JIb30BATEIILCKOMY UHTEPDENCY,
KOTOpPBIE TO3BOJSIOT CHOPMYIHPOBATH U OMHUCATH CTPYKTYPY MPOTPaMMHOIO OOecredeHus Jis
MOJICJIUPOBAHMS M BU3YaJIU3allMM CJIOKHBIX CHCTEM M IPOLECCOB, KAK MOILHOIO ammapara s
U3YYEHHUs pa3InyHbIX siBJIeHUH U npoOiem. llpemioxen moaxon k paspabotke uHTepdeiica Ha
OCHOBE OHTOJIOTUH.

Knioueswvie cnosa: Hnmepeiic, onmonozuu, uHOYKmMugHoe MoOOeIUupo8arHue, NPUIONCEHUsL.

Introduction

In recent years, computer modeling and visualization tools have evolved from
solving problems to a powerful mechanism for studying various phenomena and
problems. They are successfully used in areas such as systems analysis, design
automation, computational tools work organization and computer networks [1].

Modern tools for user interface development does not fully satisfy the specified
requirements, namely the high-level declarative specification, software automatic
generation, architectural components reuse.

During the past years, ontologies have been used in information sources for
numerous purposes, such as annotating resources for better information retrieval,
integrating data from different sources and systems, and automatically coupling
intelligent agents [2-4].

To solve this problem, paper propose approach to the interface development
based on ontologies. In this article, want to shed light at this area and take a closer
look at the various possibilities of enhancing user interfaces with ontologies. Had
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reviewed various projects and identified a number of purposes for which ontologies
can be used on the user interface layer. Each of those purposes poses particular
requirements to the ontologies and their use in the application.

1. Interface organization methods

Interface - a combination of software and hardware providing the user
interaction with a computer [2].

The interface can be arranged as automatic, interactive and interactive tools for
user actions support:

Automatic that run the task to perform, connect it with specific data and
perform some maintenance procedures;

The dialogue, which refers to regulated information exchange between man
and computer which performed in real time and sent to a joint solution of the specific
problem. Each dialogue consists of separate process | / O, which is physically provide
a link between the user and computer. The information exchange is carried out by
sending the message. In response, the user receives a prompt or help information
messages to be answered, orders require actions, error messages and other
information.

Interactive. According to [2], interactivity the ability of information and
communication system actively and diversely respond to user actions. Therefore, an
interactive interface the interface that allows on-line effectively intervene in the
simulation process to correct some program parameters for improving the particular
task results, and helps to reflect the intermediate and final calculation results in the
form of both text and graphic information for subsequent visual analysis.

The main requirements to the user interface:

It is known that one of the major factors influencing the efficiency of the
application software use, it is a convenience interface. This practice is allowed to
form a common user interface requirements:

- Adaptability means supporting the dialogue style that would allow the user
work with not previously familiar product, and provides representation in the usual
form, as well as broad hints about the possible actions. In other words, the interface
should be user friendly;

- Personal defines the usege of user interface with the "individual” projects;

- Adaptability - change of the external interface specifications during
operation;

- Visibility;

- Availability - access to the program at any time.
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2. User interface model based on ontologies

User interface model must contain all the information about the user interface,
which may be subject to change in its life cycle [6]. Specific user interface model
created on the basis ontologies that describe information about each interface model
component universal ontology. In general, each of the universal ontology descriptions
for constituents interface model O=<Name, OR>, where Name name set, Name
={<n, {dn}>}, n term name, dn description (attribute) of the term. OR - ontological
relationships set. Information formation for a particular user interface is reduced to
the allocation of the appropriate subset O’ universal ontology O and clarifying the
values of its properties. Thus, it is possible to generate information for any number of
user interfaces based on a universal ontology model. The interface can identify the
following universal ontology O= {D, E, A, S, C}, where D domain ontology, E
ontology expressive means interface, A — Ontology application, S — Ontology script
dialogue, C ontology connection, C=C1uC2, where C1 ontology between D and E,
C2 ontology between D and A. Accordingly, O'={D’, E', A", S, C'}.

Thus, the user interface model IM=<D’, E’, A", S', C'>.

Thus, the user interface model for any application can be viewed as a following
models set: the system domain concepts, expressive means of interface, application,
script the dialogue, as well as correspondence between models of domain concepts
and means of expression, between the models and the application of concepts
programs:

— user system concepts. In this system, the concepts expressed in the input and
output data of the application program, and information about the intellectual support
of the user actions.

— information system concepts. This class contains three types of concepts (in
the future the number of such systems is expected to increase concepts): system
graphical user interface concepts, the graphical static scenes paradigm and system
concepts to form texts. Thus, each of the systems maintains design concepts of one
type dialogue.

— the system concepts to determine the script dialogue. It defines the abstract
terms to describe reactions to events (sets of actions to be performed when the event
occurs, event sources, the view mode transitions between windows, methods of
selecting copies of windows and others.).

— the system concepts in terms of which the connection between the
application and the user interface. It defines the variables, the types of values that are
common to the interface and application software, as well as the protocols by which
communication takes place, server addresses, which carried out the connection,
communication techniques.

Example tasks that will decide the interface [7]:

1. The formalization input data (retrieving data from external sources, their
transformation and loading into storage);
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2. Data mining (using inductive modeling algorithm: GIA GMDH)

Documents clustering will be made on the basis of generalized iterative
algorithm inductive modeling (GIA).

Let us briefly consider the iterative structure of algorithm used for solving the
general problem of search for a better model under such formulation:

f-=argmin CR(y, f(X,0,)), (1)

A

where 6 is an estimation of parameters for any partial model fe® , CR is a

model quality criterion for selection of optimal model.

The set ® of models being compared can be formed by various generators of
model structures of diverse complexities. All structure generators developed within
the GMDH framework naturally divided into two main groups — sorting— out and
iterative ones which differ by techniques of variants generation and organization of
search of a given criterion minimum. For simulation will be used the generalized
iterative algorithm, GIA GMDH, [8].

Formally, in the general case for layer r define the GIA GMDH as follows:

1) the input matrix is X1 = (Y1 s VE 2 X050 Xm) |
2) apply the operators:
y =ty 1=12,..,CE, i j=LF ()
and
Y= £y ) =12, Fm i =1F, =1, 3)

with a quadratic partial description

z=f(u,v)=a, +tau+a,v;
z=f(u,v)=a, +au+a,v+asuv; (4)
z= f(u,v)=a0+a1u+a2v+a3uv+a4u2+a5v2.

3) for each description is the optimal structure (an example for the linear partial
description):

f(uv)=a,d; +a,d,u+a,dsv, (5)

where d,, k=123, d, ={0,1} are structural elements of the binary vector
d =(dyd,d3) taking values 1 or O (inclusion or not a relevant argument). Then the

best model will describe: f (U,v,dgq ), where
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dope = arg |mi£CRI’ q=2"-1 fopt (U,V) = T (U,v,dgpy) (6)
=19

4) the algorithm stops when the condition CR' >CR"™? s checked, where

CR",CR"! are criterion values for the best models of (r—1) th and r th layers
respectively. If the condition holds, then stop, otherwise jump to the next layer.
Define the GIA GMDH as many iterative and iterative combinatorial
algorithms, described by vector of three elements DM (Dialogue Mode), IC (lIterative
Combinatorial), MR (Multilayered Relaxative), ie any iterative algorithm is defined
as a special case of a generalized: GIA (DM, IC, MR). This is possible with the help
of specialized program complex of modeling based on iterative algorithms group
method of data handling, which implemented the following features: automatic and
interactive options for organization of user interface, management through the web
interface, ensuring multiaccess. Constructed best model are presented by system for
the graphic and semantic analysis, determined the effect of the arguments on the
target factor, as well as analyzes and selects the most informative arguments [5].

3. Information Definition to a particular ontology (ontology instance).

After GIA finished will be obtained "ontology model™. At this step, the text
information will be analyzed with the help of the models obtained for each ontology
(ontology instance) sorted. Each model will have its own threshold (minimum and
maximum) value based on the error simulation. Thus, as a result of the phase is
determined not only set the partition areas of knowledge, which will include text, but
also the conformity degree of the relevant sections document, which gives reason to
stop or continue the analysis.

4. Creating a new ontology (copies) on the basis of the analyzed information.

At this stage, we have the opportunity to create new instances of ontologies,
which are not in the current knowledge base. After the formalization of the input data
and analysis can remain documents that were not related to any category. Such
documents will be stored in a special data warehouse and analyzed at regular
intervals on the basis of which will constitute a glossary of terms. The dictionary will
be stored semantic information, which will link elements of the dictionary,
highlighting at the same time a new class of problem and domain.

3. Conclusion

Presented in the paper methods of organization and basic requirements for the
user interface enable the software design phase to articulate and describe the software
tools structure for modeling and visualization complex systems and processes as a
powerful apparatus for studying various phenomena and problems. Paper propose a
new approach to the interface development based on ontologies.
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